Pa::.enr Application No. 09/763,005 Acnorney Docket. No. RUT98 0046 

REMARKS 

The specification has been amended to recite the SEQ ID 
Ilumh^ers for r:he nuclceic acid sequence of Genbank Accession 
IIo . X69322 and the anino acid sequence encoded thereb;/. 

Claims 1, 2, 1 and 18 have also been amended to obviate 
the 35 U.S.C. §112, second paragraph rejection sec forth in 
the present Official Action. 

All of the foregoing amendments are presented to further 
clarify the scope of the invention and in no way represent 
acquiescence to the rejections made by the Examiner. 

The April 11, 2003 Official Action and references cited 
therein have been carefully reviewed. In light of the 
amendments presented herewith and the following remarks, 
favorable reconsideration and allowance of the application are 
respectfully requested . 

At rhe outset, the ExamLiner indicates at page 7 that 
claims 12, 16-18, 20-22, 29, and 30 are deemed free of the 
prior art. Notably, claim. 2 has been rejected under 35 U.S.C. 
iill2, second piaragraph only. Accordingly, Applicants assumie 
that claim 2 is also free of the prior art. 

At page 3 of the Official Action, the Examiner maintains 
rhe rejection of claims 17 and 30 under 35 U.S.C. §112, first 
paragraph as allegedly containing subject matter which was not 
described in the specification in such a way as to enable one 
skilled in the art to v/hich it pertains, or v/ith Vw^hich it is 
most nearly connected, to make and/or use the invention. 
Applicants again reiterate that the INRA clone of claims 17 
and 30 is readily available to the public and further that 
this particular clone is not essential to the practice of the 
instant invention. Attached hereinwith, please find two 
references where clone INRa 717 1-B4 was used, Sieorecht et 
al. Journal of experimental Botany 19 9 9 ; 5 0 ( 3 4 1 ) : 17 9 7 - 1 8 0 6 and 
Lapierre et al . Plant Physiology 1999;119:153-163. However, 
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in order to advance prosecution, these claims are cancelled m 
accordance with the present amendment. 

At page 3, the Examiner indicates that claims 2, 7-12, 
16-18, 20-22, and 29-30 remain rejected under 35 U.S.C. §112, 
second paragraph, for the reasons set forth in the Official 
Action of July 8, 2002. However, it is noted that the 
Examiner has stated that the previous rejection of claims 7, 
12-27, 31, and 40 under 35 U.S.C. §112, second paragraph, has 
been withdrawn in view of Applicant's amendments. While the 
current Official Action provides a basis for the rejection of 
claims 2, 7, 11, 12, 18, 19, and 21 under 35 U.S.C. §112, 
second paragraph, the Action is silent regarding the grounds 
for the assertion that claims 8, 9, 10, 16, 17, 20, 22, 29, 
and 30 are lacking in clarity. Clarification is respectfully 
requested . 

The Examiner has rejected claims 1 and 7 under 3 5 U.S.C. 
§102 (e) as allegedly being anticipated by US Patent 5,955,651 
to Corruzzi et al . 

Claims 1 and 7-11 are rejected under 35 U.S.C. §103 (a) as 
allegedly unpatentable over Coruzzi et al . (U.S. Patent No. 
5,955,651) in view of Canton F. et al . {Plant Molecular 
Biology, 1993, Vol. 22, pp. 819-822) and Applicant's admission. 

The foregoing constitutes the entirety of the objections 
and rejections raised in the April 11, 2003 Official Action. 
In light of the present amendments and the following remLarks, 
each of the above-noted rejections under 35 U.S.C. §§ 112, 
first ana secona paragraphs, _Luz-ve}, ana _^w^v^/ 
respectfully traversed . 

SEQUENCE LISTING 

A paper copy of the amended sequence listing in 
compliance with 37 C.F.R. §§1.821-1.825 is being submitted 
herewith providing sequence information for the nuclceic acid 
seauence of Genbank Accession No. X69822 and the amino acid 
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sequence of the protein encoded thereby. Both the nucleic 
acid and amino acid sequences v/ere provided when the skilled 
person accessed GenBank Accession number X69822 at the time 
the application was filed. Accordingly, Applicants submit 
that the provision of the nucleic acid and amino acid 
sequences in the attached sequence listing does not introduce 
new matter into the application. This statement provides the 
requisite evidence to support entry of the sequence into the 
application (see MPEP 508.01(p), which discusses the 
incorporation of essential material into the specification) . 

The sequence listing is being submitted in both paper 
copy and computer readable form under a separate cover in 
order to facilitate entry of the same into the application. 
Encry of the sequence listing is respectfully requested. 

CLAIMS 2, 1, 11, 12, 18, AND 21 AS AMENDED FULLY COMPLY 
WITH THE DEFINITIVENESS REQUIREMENT OF U.S.C. §112, 

SECOND PARAGRAPH 

It is the Examiiner ' s position that the phrase 'M^enbank 
Accession No. X69822" renders claims 2 and 7 indefinite. 
Applicants disagree with the Examiner's assertion. However, 
in order to expedite prosecution, claims 2 and 7 have been 
amended to replace the phrase "Genbank Accession No. X69322" 
with ''SEQ ID NO: 3". The cancellation of the b) clause from 
claimi 7 renders the Examiiner ' s rejection of this claim m.oot. 
The substitute sequence listing submitted herewith designates 
the nucleic acid provided in Genbank Accession No. X69822, as 
SEQ ID NO: 3. The amino acid sequence encoded thereby is 
designated as SEQ ID NO : 4 . It is respectfully requested that 
the amen<dments to the specification inserting these sequence 
identifiers where appropriate be entered in the above- 
identified application . 

The Examiner further rejects claim 7 asserting that the 
phrase "encodes a protein having enzymatic function" renders 
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the metes and bounds of the claim unclear. Claim 7 has been 
amended to recite that the sequence ''encodes a protein having 
glutamate synthetase activity", which is clear and definite. 

Applicants have also followed the Examiner's helpful 
suggestion made che following claim amendments: 1) The ''the" 
has been replaced with an "a" in claim 11; 2) "said plant" 
has been replaced with "a plant" in claim 12; and 3) claim 18 
has been amended to recite "wherein the transforming is by 
Agrohacterium tumefaciens mediated transformation" . 

The Examiner also asserts that claim 19 is improperly 
dependent. Inasmuch as claim 19 was canceled in the previous 
response, this rejection of claim 19 is moot. 

Additionally, the Examiner maintains the rejection of 
claim 21 asserting that the phrase "a reproductive unit" is 
indefinite. Applicants hereby reiterate the position that "a 

the art of plant biology. See U.S. Patent Nos . 5,861,542 and 
6,194,167. In the '5 42 patent, a "reproductive unit" of a 
plant was defined as "any totipotent part or tissue of the 
plant from which one can obtain a progeny of the plant, 
including, for example, seeds, cuttings, buds, bulbs, somatic 
embryos, etc." In the '167 patent, the term "a reproductive 
unit" of a plant v/as similarly defined as "any totipotent part 
or tissue of the plant from which one can obtain a progeny of 
the plant, including, for example, seeds, cuttings, tubers, 
buds, bulbs, som.atic emibryos, cultured cells (e.g., callus or 
suspension cultures) , etc." It is a well settled prem.ise in 
patent law that "a patent need not teach, and preferably 
omits, what is well known in the art." Lindemann 
Maschinenf abrik v. American Hoist and Derrick, 221 USPQ 481, 
489 (Fed. Cir. 1984). The skilled person readily appreciates 
that the phrase encompasses any unit from a plant from which 
progeny may be obtained. In light of all the foregoing, it is 
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clear that the metes and bounds of the phrase "reproductive 
unit" are clear to those skilled the relevant art. 

In view of the forgoing remarks and the claim amendments, 
it is respectfully submitted that claims 2, 7, 11, 12, 18, and 
21 as amended fully comply with the requirements set forth in 
35 U.S.C. 5112, second paragraph. Accordingly, withdrawal of 
the above-mentioned rejections is respectfully requested. 

CLAIMS 1 AND 7 AS AMENDED ARE NOT ANTICIPATED BY CORUZZI ET 

AL. 

The Examiner asserts that because Coruzzi et al . teach 
plant expression cassettes Z3 and Z17 comprising the pBIN 
vector with a 35S promoter operably linked to a pea glutamine 
synthetase (GS) cDNA having at least 70% sequence identity for 
both the protein and nucleic acid sequences provided in 
GenBanK Accession nun\joer ^d:^'oz.z,, cma a xmO^ ^k^^^w^^^^^^^ , — 
reference anticipates the subject matter of claims 1 and 7. 

Applicants respectfully subm.it that claim 1 as am.ended is 
directed to plant expression cassettes comiprising a GS coding 
sequence from gymnosperm. The GS used in the vectors of 
Coruzzi et al . is from pea, an angiosperm. Claim 7 has been 
amended to include a reference to SEQ ID NO : 3 which is 
isolated from gymnosperm. Inasmuch as Coruzzi et al . do not 
identically disclose each and every feature of the claims as 
amended, Applicants respectfully submit that the §102 (e) 
rejection of claim 1 and 7 is improper and should be 
wi thdrawn , 

AMENDED CIAIMS 1 AND 7-11 ARE NOT UNPATENTABLE OVER CORUZZI ET 
AL. IN VIEW OF CANTON ET AL . AND APPLICANT'S ADDMISSION 

At page 7 of the Official Action, the Examiner states 
that "[i]t would have been prima facie obvious at the time of 
Applicant's invention to modify the expression cassette and 
Agrobacteriuw vector of Coruzzi to substitute the cDNA 
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enci^ding glutamine synthetase from Pinus sylvestris as taught 
by Canton for the nucleic acid from pea because the two 
nucleic acids are functionally equivalent in that they both 
encode glutamine synthetase". The Examiner further asserts 
chat "[i]t would have been obvious to substitute one 
functional equivalent for another" . 

Applicants respectfully submit that the foregoing 
assertion is erroneous on its f ace . 

It is well known in the art that GS from angiosperm and 
gymnosperm plants are biochemically and functionally distinct 
in their regulation and expression patterns. In angiosperm 
plants, e.g., pea, there are two major forms of GS : a 
cytosolic form expressed in roots and vascular tissues, such 
as GSl, and a plastid form expressed in photosynthet ic 
tissues, such as GS2 . In gymnosperm plants, e.g., pine, 
seveiaj- v^o-l gtjntiiD ncivt; JOtjeix ^^ncira-^ i-ej_ a. , \^^^ , »_j.xv_ 

plastid form observed in angiosperm plants, does not: exist. 
Further GSla fromi pine has features quite distinct from. GSl of 
angiosperm plants. For example, GSla fromi pine is expressed 
in photosynthetic tissues and its expression is correlated 
with plastid development (Canovas et al . , Planta 19 9 1 ; IS 5 : 37 2 - 
378; Canton et al . , Plant Mol . Biol, 1993;22:819-82 3; and 
Garcia-Gutierrez et al . , Plant J, 1998;13:187-199). Neither 
of these features of pine GSla is shared with other GSl 
enzymes from angiosperm species, such as pea. Therefore, the 
GS enzymes from gymnosperm plants are not functionally 
equivalent to those from, angiosperm. plants, e.g., pea. 
Accordingly, claim 1 which is directed to a vector comprising 
a GS coding sequence from gymnosperm plants is not rendered 
obvious by the disclosure in Coruzzi et al . , in view of Canton 
et al . and applicant's remarks. 

Moreover, claim 7 has been amended to recite a glutamine 
synthetase coding sequence having the sequence of GenBank 
Sequence X69822, or a glutamine synthetase coding sequence 
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that is at least 70% identical to GenBank Sequence X69822, or 
a glutamine synthetase coding sequence that hybridizes to 
GenBank Sequence X69822 at moderate stringency. It is 
submitted that the pea GS coding sequence used in Coruzzi et 
al., GSIA (GenBank Accession No. M20663) andGS3A (GenBank 
Accession No. X04763) share only a 50.2% and a 61.9-4 
similarity with GenBank Sequence X59822, respectively (See the 
nucleic acid sequence alignment attached hereto Exhibits A and 
B) . 

As mentioned above, the angiosperm or pea GS enzyme 
encoded by the vectors of Coruzzi et al . is NOT functionally 
equivalent to the gyiraiosperm or pine GS enzyme encoded by the 
sequences disclosed by Canton et al . It would, therefore, NOT 
have been obvious to substitute the pea GS coding sequence in 
the vectors of Coruzzi et al . with the pine GS coding sequence 

in Canton et al. 

To establish a prima facie case of obviousness, three 
basic criteria m.ust be met: (1) there must be somie suggestion 
or motivation, either in the references themselves or in the 
knowledge generally available to one of ordinary skill in the 
art, to modify the reference or to combine reference 
teachings; (2) there must be a reasonable expectation of 
success; and (3) the prior art reference (or references when 
combined) must teach or suggest all the claimed limitations 
(MPEP §2143). In the instant case, because the GS coding 
sequences disclosed by Coruzzi et al . and by Canton et al . are 
NOT functionally equivalent, there would have been NO 
motivation for one of ordinary skill in the art to combine the 
two references and to replace the pea GS coding sequence in 
Coruzzi et al . with the pine GS coding sequence in Canton et 
al. Further, no success would have been expected by one of 
ordinary skilled to combine the disclosure of Coruzzi et al . 
and Canton et al . Accordingly, the Examiner has failed to 
establish a prima facie case of obviousness. 
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Moreover, in in re Papesch, 315 F.2d 381, 137 USPQ 43 
(CCPA 1963) and E.x parte Thumm, 132 USPQ 66 (Bd. App . 1961), 
the court has established that the presence of a property not 
possessed by the prior art is evidence of nonobviousness . In 
the instant case, the claimed expression vectors comprise 
gymnosperm or pine GS coding sequences. These expression 
vectors possess properties not possessed by the expression 
vectors of Coruzzi et al . , which comprise pea GS coding 
sequences. Specifically, as disclosed in the paragraphs begin 
at page 13, line 21, end at page 14, line 37 of the present 
application, when the instantly claimed vectors are 
transferred into angiosperm plants, the gymnospex"m GSl 
transcripts are correctly processed by the angiosperm 
translational machinery and the pine GSl polypeptide is 
detectable both in leaf regions enriched in photosynthetic 
cells and in vascular eleirients. This unusual accumiulat ion of 
the pine GSl in photosynthetic tissues could not have been 
predicted from the normal accumulation of the endogenous 
angiosperm enzyme in vascular tissue only. Further, Goruzzi 
et al . have disclosed that when the expression vectors 
containing angiosperm GS coding sequences, GS3A or GSIA, are 
transferred into Nlcotiana tabacum line SRl , only 6/13 or 5/8, 
respectively, of the transgenic plants demionstrate 
overexpression of GS activity (See column 26, lines 19-65 and 
column 27, lines 25-40 of Coruzzi). However, the 
transformation efficiency of the presently claimed vectors is 

In summary, the requirements to establish a prima facie 
case of obviousness have not been met. Neither the cited 
references or the knowledge available to those skilled in the 
art teach or suggest any motivation to combine the teachings 
of Coruzzi et al . and Canton et al . Moreover, neither the 
references or the knowledge available to those skilled in the 
art provide an^^ reasonable expectation of success in 
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substituting the pea GS coding sequences in the vectors of 
Coruzzi et al . with the pine GS coding sequences in Canton et 
al. Finally, the vectors of the present application possess 
unexpected properties over those disclosed in the prior art in 
that the present vectors possess higher transformation 
efficiency and that the transgenic plants containing the same 
have pine GS polypeptides present in photosynthet ic cells. 
Accordingly, Applicants respectfully submit that the rejection 
of claims 1 and 7-11 under 35 U.S.C. §103 (a) is untenable and 
should be withdrawn. 

CONCLUSION 

In view c-f the amendments and remarks presented herein, 
it is respectfully urged that the rejections set forth in the 
April 11, 2003 Official Action be withdrawn and that this 
application be passed to issue. In the event the Examiner is 
not persuaded as to the allowability of any claim, and it 
appears that any outstanding issues may be resolved through a 
telephone intervievv^ the Examiner is requested to telephone 
the undersigned attorney at the phone number given below. 



Telephone: (215) 563-4100 

Facsimile: (215) 563-4044 

Enclosures: Exhibits A and B and references describing INRA 
Clone 



Respectfully submitted, 

DAMN, DORFMAN, HERRELL AND SKILLMAN 
A Professional Corporation 



By 




Ton^ Li 

PTO Registration No. 47,748 
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EXHIBIT A 

DNA Alignment of GSla from P. sylvestris (GenBank Accession 
No. 69822) with GSIA from P. sativujn (GenBank Accession No. 

M20663) 

MartinezVNeedleman-Wunsch DNA Alignment 

Minimum Match: 9; Gap Penalty: 1,10; Gap Length Penalty: 0.33 

Seq1(1>1423) Seq2(1>1434) Similanty Gap Gap Consensus 

GS1a P. sy lvestris GSI P. sativum M2Q663 Index Number Length Length 

(1:>1423) (44>1429) 502 177 481 1j645 
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GSl P. saMvurr. M^G6G3 



vll3C^ V1190 
A ATA GG TGT A T T 



ATA G: TGT A T 



_ lir 



V12 00 vl2L2 
CG^A TG TT AG AG 

: : I ■ : A : ■ \ 

CCA TG TT AG AG 
- 2 1 2 2 



;12. 
A ' 



. 3 2 



G?^2a. P. s-/2\'es': r ; ; 



T G 

2- G 



A ACC 
A ACG 



vl2 5 0 
AA CT 



V1260 
T G A AA AA 



TTG T C A AA AA 
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'jS". a 1 . sy *jS- r : s TTCJ ':'A'/ "."(3 A A 1' A A 



1 . 



fi tA'i TG ,v A ■;■ A A 1 




vlliCl V13 7C vliSO V1390 v:40i 

G<-Ca P sy:^'esr--s TT C C TTGT A T TAT T G CA AAT T A A TGT 

; , i i M i : I ! : i : i I i \ M : ! : : i \ ^ 

GSl P. F^at-i-i^iT: M2C663 TT C C TTGT A T TAT T G CA AAT T A A TGT 

-1300 -^1310 -^1320 ^-1330 'i34C 



GSla P. sylvesLxis 
G3 1 P - sa 1 1^ '^^im M2 0 6 6 3 

-1350 -1360 -1370 ^1380 ^ 1390 ^-1400 

v:410 vl420 

G-Pa ^ sy^^-es^ris l^GAATATGA A T T T 

I I ■ \ I i i i I i 

r;S' . Sd* -r^:-- M20^^'^ TGAATATGA A T T T 

"■1410 "■■1420 



^arenr. Appi i cat. lot: No. 



09/763,005 Attorney Docket No. RUT98-0046 



EXHIBIT B 

DNA Alignment of GSla from P. sylvestris (GenBank Accession 
No. 69822) with GS3A from P. sativum (GenBank Accession No. 

X04763) 

Martiner-ZNeedleman-Wunsch DNA Alignment 
Minimum Match: 9; Gap Penalty: 1.10; Gap Length Penalty: 0.33 



Seq1(1>1423^ Seq2(1>1373) Similanty Gap Gap Consensus 

GSla P sylvestris X04763 GS3A P. sativum Index Number L ength length 

(193:^293) {219>1206) 96 2 1 7 1153 

(1>1423) (27>1336) 58.4 96 217 1475 



V ± ■ J 
V 1. 0 0 



GSla t , sy] vestris 
T C '1 T T ■ TT 



CAT G 



GAG A CT TCAP. TT' A CT GA AC AG A A AG T 

i I I i I ' I I i I : i i i i : i i : 

GAGA CT TCAA TT A CT GA AC AG A AA(^ T 



vl7 0 vlSO \^:.. 9 0 v2 0 0 

g 1 p sv" vsstii":LS „ 
A ;TA-- ATATGG TTGG ^GGATCAGG ^AT..GA■. AT :-...G-..:AG AAAGGCAG.-. CTCT. . . C ..GGACC .. GTGAGT ..C j T A. A. :C TTGC . A^A iG 

I ^ I i n ^ I I j I j| i ■ I I ! . I i I ! I I j I I ! Ml ! ! i ! ! ! ! i i ! ! ! ! 

rTrATATCc'TTGC^GGA^^^^^ AT GA AT G AG A.VAGCCAG ' CTCT C GGA^G GTGAGT C T A ' A CTTCC AA TG 



GFla . s-_^'Ivestris TCA GG TC AGCAC A 

r? GC C A<:GA a GA AG GAA(^T ATT TATATCCACAAGCTAT TTC G GA CCATT C G AGAGG AA A ^ ^ 

' ■ ^ ' ~ ^ ^ ^ ! |j n 1 I I M I i M I I M 1 I ! I I I I i ! 1 I M i 1 i I M I i I I I i M I r I ! I : I i 

76 J GS3A i-' . s a n i vurr. '''' TGA G'G TC AGCAG 
.\ CA 3C C ^'-iGA A GA A3 GAAGT ATT TATATCCACAAGCTAT TTC G GA CCATT C G AGAGG AA^A 

-23 0 "24 0 "2 50 '"2 6 0 '^270 "^eu ^-jJ 

■■:C0 •■^310 "320 

vOOO v310 v320 v330 v340 v350 

7300 v370 v3S0 



A A.'T^^r TTO 



TCTf^lA^PG TAG C CC A TGG GA C C ATT CC C CAA CAAGAG 



3..7e3'GS3A P.sarivum- A ATT TTG T AT TGTGATG TAG C CC A TGG GA C C ATT CC 

■3 CAA CAAGAG C TGC GC C AAAATTTT A AC ^ ^ ^ 

-330 -"340 "3 50 "36C 370 

-^39 0 "400 "^lO 

v4 0 0 v413 v4 2 0 v4 3 0 v4 4: 

^S^a P. sylvescr.s ^t.^^^ ^ ^ '"^''^^'^ '''' TTGAACAAGA TATAC CO' O'T C; 
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:'0'j:'.yj 'j'.; ('/y;;^'^ cc^.^'a::'.^ '/g'^^jga atijg gc;':'^ja a.^agc gcjacg 'jAr:A':A g'a:g.^^:'gg rv/'^^rA a.\ g^: 

'/GG'iGJG ':a cc (;c; gag(_;(^ gcaaag^'ax 7-(i'rG(jA ^G'gg (;ctga a.gagc t ggacc; (..;A(;A':G'(.GrGc.;;.;/(.j(.: ga'ig^a a.\ gg 
\;g cg- 

bSb '"-J'r 'CGb 

vb3b vb9b v6 0v vblO v6b0 \'b3 0 vb;0 

v'bSb -b6( vb7 0 

(jGla P. ::,y:. T T'V 

G GC^ AG A^: ATGAG^GGGAGGAAT(:;(i;AGA GT ATGCC GG CAGG^GG(^AA':^TGCAAGT (^G GC TC GT GGGGbTCTC GG G A<:^ATGA 

I : : ; I ^ i ■ I : I : I : I i ^ I I ! ! i \ ^ . \ I ! I ^ ^ ■ ■ ^ ^ i ^ ^ I ^ i ' ^ ^ ! : i i i 

i : I i I : M : I : i ^ : i i 

b'176 3 GSbA P . ;;ab i\^^-iir:" T 

C GG a: AA ATGAGTGC^CAGCAATi^GAGA GT ATGCC GG (A^GTGGG/ JiTTTCAAGT GG CC TC GT (^GTATCTi: GC C AGA 
T(LAG 

■Gic ■"■b2C ■GSi;; -b40 -^650 ^66} 

-■7 "} ■ -8:' "^b^^O '0 

v6 3: vb9 0 v7jb v7bb ^/7 2b v7 3b v7a0 

•■75j -'G5(j v77b 

G.iCa P. ^;\b.//es7r L T b'(^G G bG^Gb'CGT^^ ATT T (jAGAGbiATTACAGA A GC C^G 

GT b^ GbC^ b' TC Tb^b'GA b'GG AA GGG AbT' GGG GA b^GGAAb'iJG 

! ! I : i ! : I : I i ! ; : i 1 i i ' 

;4753 GSbb. ? , sat T T<^G G TGCTCGTT ATT T iGAGAGGATTACAGA A GG' GIG GT T (iITT T iG b^TT'bA 

Cb:CAA GCC ATT GGG GA Tt^GAATGG 

7 1 J -12':: ^-I'-Q ^740 '^750 ^ 7 6: 0 

■^77 3 - G3() -^79) 

-,-7.3 J v7:S0 vGOb vSLO vS2 0 vSbO 

•7 34 J '/;'5() vB'Sj 

GGla P. syLve.s-ris GCTGG ■. bJr: CA C.\A.2^TT 'bAGGACCA^A TC" ATG' G' 

x\ A :bGAi;(^ :t cga gta.at aaga.'\ J'.: at- ga.aaa ct g a ^ ttgagcjcat 

: ! I : . I ; : ' I I ; 1! j ! 

jT/b3 JS3.'. G.saci^^um^^ 'j-'y:-j<i bC GA GAAATT GAibGAbGA.-b IG Ai^G G .\A 
A GGAGbCT CGA GT.A.\T AAGAA GG AT ■:3A.AA.A GT G A TTGAGGCAb 

^ 3 } 3 - 3 1 0 G3 2 J 8 3 J '•^3 4 0 '^850 '^■360 

^370 ^-;80 '~S?J 

v3 7j v3 8 3 v8 3 0 v90i) v9bQ v9 2 0 v9 3 0 

-/Mb v95(; 

GGla P. sy:--/e:5tris AAG 5A GA ATT G GG TATGG GA .GGAA.ATGA(GAGAbG GTCAG GGG A A A bA 

G A AC G/.- TA C T b~ l^TG GT Gb :^GTG . i i ' i - I 

I ; M Ml i M I h 

j;7c3 GS3A G. -at i^^uiTi" bG\GGA GA ATT G GG TATG'b GA I^GAAATGAC^AGA bG GTCAG GGG A A A bA G A 

Ab GA bbA C T TTC :T bGGGT*:^ 

-9 J J " 9 b b 5 2 b ^533 9 4 C 9 b b 

^ ;*6b g'm -^9 53 

vj5j v9 7 0 -'9 30 v99b vlbCb vlDbO vlbbb 

■/I 039 vlb4b vl J5 J 

■bbid P. s/:.-e;G:rii^ r GGAA^ bb 'GG^ 

T3T GA TTbG Gb' GG G GA b AG AGAAAA Ab ^ GG AAAAGGTTA ^ TT TGAGGA ^ T ^ GA ^ ^ ^ GCTGC TC AAGATGGATb 
3 476 3 GS3A b.sativ-^Ti" T Gb AAA bG GGA GCT 

bA Tb^AG GT GG G (^AC A GA GAAAAA bA GGAAAAGGTTA TTTGAGGA T GA CGTGC TG A/vCATGGATC 

-^99 3 1 b b b 'G 9 1 0 "392 3 ■'■ b b 3 3 M. 3 4 b b 3 b' 

-.333 ■ b J b 3 3 b 



vb32: ■■-92 33 v:b4b 

bSla ?. s/b ^-tjstr^s b TA T bTb 

AGb'bG AbGAbTGGTGA AC AGGATTbT TGG-AA AAA CA TG AG CCA AG AC C 

, ^ . . ^ ^ . . ^ ^ . ^ . ^ ^ ^ . . ^ , 

G;"b : GS3A ? . sa-: G TA T GTG AC TTC ATGATTGCbbGA AC AC CAT 7 CT TGGA. 
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A cc..:a c t AC g ':^a i^aag g a G\ a A':ggga t 

\4V^^ GS:^A P.scr ■:-::-G TG ^PTG A GGA G G AC G GA TAAG G A GG A AGG'GG\ G G 

v:25C V126G vl270 vl280 v:290 vl300 v:i: 
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TAT AT AT AT T TT ' T T . T T T . 
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